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(54) Spinal column retainer 



(57) A spinal column retainer including a rod for po- 
sitioning along a spinal column, a fastener having a first 
portion for screwing into a portion of the spinal column 
and a second portion for receiving a nut, a retainer block 
including a passage for receiving the rod, a threaded 
passage for receiving a set screw, and a transverse pas- 
sage, and an angular member extending between the 
retainer block and the fastener. The angular member 



has an inner end portion captured within the retainer 
block, an outer end portion secured to the fastener, and 
a connecting portion between the end portions which 
forms an angular bend to offset the outer end portion 
from an axis of the inner end portion. The set screw forc- 
es the rod against the angular member which is forced 
against the retainer block, preventing movement of the 
components relative to one another. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an apparatus 
for retaining portions of a spinal column, such as verte- 
brae, in a desired spatial relationship. Specifically, the 
present invention relates to retainers of the type dis- 
closed in U.S. Patent No. 5,741,255, issued April 21, 
1998, and in the prior art references cited therein, all of 
which are incorporated herein by reference. 

SUMMARY OF THE INVENTION 

[0002] The present invention provides an apparatus 
for retaining portions of a spinal column in a desired spa- 
tial relationship. The apparatus generally includes a 
threaded fastener which engages a portion of the spinal 
column and a longitudinal member or rod which is posi- 
tioned along the spinal column at a location offset from 
the fastener. An angular member is connected between 
the fastener and the rod and extends for a first distance 
in a direction away from the rod and for a second dis- 
tance in a direction at an angle relative to the first direc- 
tion. 

[0003] A retainer assembly is connected to the rod 
and the angular member and retains the rod and angu lar 
member against movement relative to the retainer as- 
sembly. The retainer assembly includes a retainer block 
into which the rodand the angular member extend. The 
retainer assembly is effective to hold the rod and the 
angular member against movement relative to the block 
due to force transmitted between the rod and the angu- 
lar member. In one embodiment of the invention, the 
above-described force is transmitted between the rod 
and the angular member by pressing them against one 
another using an engagement member which, in one 
embodiment is a set screw. 

[0004] The angular member may be provided with re- 
taining surfaces which are engaged by mating surfaces 
on the block. The retaining surfaces and the mating sur- 
faces cooperate to prevent rotational movement of the 
angular member about a central axis extending through 
the end portion of the angular member held by the block. 
The angular member may be formed to bend at a right 
angle between the block and the fastener In one em- 
bodiment of the invention, a section of the angular mem- 
ber extends in a first direction parallel to the rod when 
the retaining surfaces and mating surfaces are en- 
gaged. In an alternate embodiment, a section of the an- 
gular member extends in a direction opposite the first 
direction when the retaining surfaces and mating sur- 
faces arc engaged. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] The foregoing and other features of the inven- 
tion will become more apparent and the invention will 



be better understood upon consideration of the following 
description taken in conjunction with the accompanying 
drawings, wherein: 

[0006] Figure 1 is a dorsal view of a portion of a spinal 
s column with a spinal column retainer according to the 
present invention to maintain a desired spatial relation- 
ship between vertebrae of the spinal column. 
[0007] Figure 2 is a fragmentary, exploded, perspec- 
tive view of a spinal column retainer according to the 
10 present invention. 

[0008] Figure 3 is a fragmentary top plan view of com- 
ponents of a spinal column retainer according to the 
present invention. 

[0009] Figure 4 is a side elevational view of the appa- 
15 ratus of Figure 3. 

[0010] Figure 5 is a fragmentary perspective view of 
an alternate embodiment of a component of the present 
invention. 

[001 1 ] Figure 6 is another side elevational view of the 
20 apparatus of Figure 3. 

[0012] Figure 7 is a fragmentary sectional view taken 
substantially along lines 7-7 of Figure 3. 

DETAILED DESCRIPTION OF EMBODIMENTS OF 
25 THE INVENTION 

[001 3] A portion of a human spinal column 1 0 to which 
spinal column retainer 12 is attached is illustrated in Fig- 
ure 1 . Spinal column retainer 12 positions vertebrae 14, 
30 16 in a desired spatial relationship relative to one anoth- 
er. 

[0014] Spinal column retainer 12 includes fasteners 
18 made of a biocompatible material, such as stainless 
steel. As described in greater detail below, fasteners 18 

35 include first threaded portions 20 (Fig. 2) which engage 
vertebrae 14, 16 to fixedly mount the fasteners to the 
vertebrae. It should be understood that multiple fasten- 
ers 18 may be secured to each vertebrae 14, 16 where 
multiple spinal column retainers 12 are used. Although 

40 Figure 1 shows spinal column retainer 1 2 configured to 
space two vertebrae 14, 16 relative to one another, it 
should be understood that many more vertebrae may 
be retained in spatial relationship to one another by sim- 
ply increasing the length of the rod 22 extending along 

45 spinal column 1 0 and attaching additional connector as- 
semblies 30 between rod 22 and the additional verte- 
brae. 

[0015] Rod 22 is made of a biocompatible material, 
such as stainless steel. As indicated above, rod 22 has 

so a length sufficient to enable the rod to span at least two 
vertebrae 14, 16. The required length of rod 22 depends 
upon the condition to be treated and the number of ver- 
tebrae to be held in a desired spatial relationship relative 
to one another Rod 22 may be bent as desired, typically 

55 to establish a desired curvature of spinal column 10 in 
all or any of three possible anatomic planes. 
[0016] Figure 1 shows two types of connector assem- 
blies (30 and 30) for interconnecting rod 22 and fasten- 



2 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(11) 



EP 0 982 007 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) 


Dato of publication: 
01.03.2000 Bulletin 2000/09 


(51) Int CI. 7 : A61B 17/70 


(21) 


Application number: 99306776.8 






(22) 


Date of filing: 26.08.1999 






(84) 


Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


(72) 


Inventor: Krag, Martin H. 
Colchester, Vermont 05446 (US) 




MC NL PT SE 

np^ianated Extension States' 
AL LT LV MK RO SI 


(74) 


Representative: Belcher, Simon James 
Urquhart-Dykes & Lord 
Tower House 


(30) 


Priority: 27.08.1998 US 98071 P 
16.08.1999 US 375148 




Merrion Way 
Leeds LS2 8PA (GB) 


(71) 


Applicant: DePuy Acromed, Inc. 
Raynham, MA 02767-0350 (US) 






(54) 


Spinal column retainer 







(57) A spinal column retainer including a rod for po- 
sitioning along a spinal column, a fastener having a first 
portion for screwing into a portion of the spinal column 
and a second portion for receiving a nut, a retainer block 
including a passage for receiving the rod, a threaded 
passage for receiving a set screw, and a transverse pas- 
sage, and an angular member extending between the 
retainer block and the fastener. The angular member 



has an inner end portion captured within the retainer 
block, an outer end portion secured to the fastener, and 
a connecting portion between the end portions which 
forms an angular bend to offset the outer end portion 
from an axis of the inner end portion. The set screw forc- 
es the rod against the angular member which is forced 
against the retainer block, preventing movement of the 
components relative to one another. 
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may be rotated within transverse passage 52 about axis 
58 to a desired position relative to block 48 and rod 22 
(an example position is shown in dotted lines in Figure 
6). After angular member 36 is rotated into a desired 
orientation about axis 58, inner end portion 38 is moved 
downwardly (by set screw 46 and rod 22) so that teeth 
56 engage mating surfaces 54 of block 48. thereby pre- 
venting further rotation of angular member 36. 
[0024] Transverse passage 52 and rod passage 50 
form an intersection 82 (Fig. 7) in a central portion of 
block 48. Accordingly, a portion of transverse passage 
52 extends into rod passage 50. In one embodiment of 
the invention, rod passage 50 has a central axis which 
is perpendicular to the central axis of transverse pas- 
sage 52. In such an embodiment, when spinal column 
retainer 10 is assembled, axis 58 of inner end portion 
38 is perpendicular to longitudinal axis 33 of rod 22 (Fig. 
3). It should be understood, however, that transverse 
passage 52 and rod passage 50 could be formed at an 
acute angle relative to one another In such a configu- 
ration, inner end portion 38 of angular member 36 would 
extend from block 48 at an acute angle relative to axis 
33 of rod 22. 

[0025] When block 48 is positioned on rod 22, the rod 
extends into intersection 82 (Fig. 7) between rod pas- 
sage 50 and transverse passage 52. Thus, the outer 
side surface 84 (Figs. 4 and 7) of rod 22 may be forced 
against curved groove 62 of inner end portion 38 by set 
screw 46. Consequently, inner end port ion 38 is pressed 
against the lower portion of block 48 by rod 22 (best 
shown in Figure 6). It should be understood that an in- 
termediate force transmitting member could be posi- 
tioned between outer side surface 84 and inner end por- 
tion 38. Mating surfaces 54 of block 48 (Fig. 6) are dis- 
posed on a side of transverse passage 52 opposite from 
intersection 82. Mating surfaces 54 extend between 
side walls 76 and 78 of block 48, parallel to centra! axis 
58 of inner end portion 38. Mating surfaces 54 are 
formed along an arc of transverse passage 52 and ex- 
tend approximately 30 degrees on each side of axis 80 
of block 48. Accordingly, mating surfaces 54 have a total 
arcuate extent of approximately 60 degrees. 
[0026] Similarly, each of teeth 56 on inner end portion 
38 has a longitudinal axis which extends parallel to cen- 
tral axis 58 of inner end portion 38. Teeth 56 have an 
arcuate extent of approximately 1 20° about the lower 
outer surface of inner end portion 38. Teeth 56 may, of 
course, be formed such that they cover more or less 
than 120° of the outer surface of inner end portion 38. 
Since the arcuate extent of teeth 56 on inner end portion 
38 is greater than the arcuate extent of mating surfaces 
54 of block 48, teeth 56 can meshingly engage mating 
surfaces 54 when angular member 36 is in any ono of 
a plurality of rotational orientations about axis 58 relative 
to block 48. as described above. 
[0027] In one embodiment of the invention, angular 
member 36 may be provided in a "right" configuration or 
a "left" configuration. A "right" configuration angular 



member 36 is shown in the figures. As viewed in Figure 
1 , angular member 36 extends to the right of block 48 
(away from side 76 of block 48) and upwardly, away from 
side 72 of block 48. As should be apparent from the fore- 

s going, the entire connector assembly 30 could be re- 
moved from rod 22, rotated 180°, and reinstalled on rod 
22 (Fig. 3) such that angular member 36 extends to the 
left of block 48 (away from side 76) and downwardly, 
away from side 72. While the orientation of angular 

10 member 36 relative to block 48 may be rotationally ad- 
justed somewhat about axis 58, the angular member 36 
shown in Figure 3 cannot be rotated 180° about axis 58 
such that it extends to the left of block 48 and upwardly 
into the orientation provided by a "left" configuration an- 

is gular member (shown in dotted lines). As shown in Fig- 
ures 6 and 7, such adjustment of "right" configuration 
angular member 36 is not possible because, if rotated 
about axis 58 180° out of the position shown in Figures 
6 and 7, teeth 56 of angular member 36 would face up- 

20 wardly toward rod 22 and groove 62 would lace down- 
wardly toward mating surfaces 54 of block 48. Accord- 
ingly, rod 22 and groove 62 could not cooperate to fix 
the position of angular member 36 along axis 58 relative 
to block 48, and teeth 56 and mating surfaces 54 could 

25 not cooperate to fix the orientation of angular member 
36 about axis 58 relative to block 48. Thus, a "left" con- 
figuration angular member according to the present in- 
vention includes an inner end portion 38 identical to that 
shown in the figures, but extends away from side 76 of 

30 block 48 and upwardly, away from side 70 when block 
48 is fastened to rod 22 in the orientation shown in Fig- 
ure 3. 

[0028] A universal angular member 36 could readily 
be made by, for example, forming groove 62 around the 

35 entire circumference of inner end portion 38 and forming 
teeth 56 on the remainder of the surface of inner end 
portion 38 not occupied by groove 62. Although the 
meshing surface area between teeth 56 and mating sur- 
faces 54 would be reduced, such a retainer member 36 

40 could be adjusted to any one of a plurality of angular 
orientations within a 360° range of adjustment about ax- 
is 58. Alternatively, the arcuate extent of teeth 56 could 
be reduced from 360° and the arcuate extent of mating 
surfaces 54 could be increased such that a sufficient 

45 number of teeth 56 engage a sufficient number of mating 
surfaces 54 at any one of a plurality of angular orienta- 
tions within a 360 range of adjustment about axis 58. 
[0029] In one embodiment of the invention, outer end 
portion 42 of angular member 36 is generally cylindrical 

50 in shape and includes a bore 86. Bore 86 has a central 
axis 88 which is perpendicular to central axis 58 of inner 
end portion 38 (Fig. 2). Fastener 18 is received by bore 
86. When angular member 36 is secured to fastener 18 
as described below, central axis 88 of bore 86 may be 

55 coincident with a central axis of fastener 18. Thus, fas- 
tener 1 8 may extend in a direction perpendicular to cen- 
tral axis 58 of inner end portion 38. However, as best 
shown in Figure 3. central axis 88 of bore 86 is offset a 
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ers 18. The lower connector assembly 30 is of the kind 
described and shown in U.S. Patent No. 5,741,255. As 
fully explained in U.S. Patent No 5,741.255, connector 
assembly 30 includes a transverse member 32 which 
extends between fastener 18 and rod 22 in perpendic- 
ular relationship to a longitudinal axis 33 of rod 22. The 
connector assembly 30 of the present invention (the up- 
per connector assembly shown in Figure 1) generally 
includes a retainer assembly 34 which is mounted on 
rod 22, and an angular member 36 which extends be- 
tween fastener 18 and retainer assembly 34. Retainer 
assembly 34 fixes the position of a generally cylindrical 
inner end portion 38 of angular member 36 relative to 
retainer assembly 34. A clamp assembly 40 fixedly con- 
nects an outer end portion 42 of the angular member 36 
to fastener 18. In one embodiment of the invention, a 
connecting portion 44 forms a right angle bend between 
inner end portion 38 and outer end portion 42 of angular 
member 36. 

[0017] Referring now lo Figure 2. retainer assembly 
34 includes a set screw 46 and a generally rectangular 
retainer block 48 into which angular member 36 and rod 
22 extend. Block 48 has a rod passage 50 which re- 
ceives rod 22. Rod 22 is shown having a substantially 
circular cross-section; however, rods having various 
other cross-sections, such as hexagonal or oval cross- 
sections, could be used with corresponding modifica- 
tions to rod passage 50. Block 48 also includes a trans- 
verse passage 52 which receives inner end portion 38 
of angular member 36 and communicates with rod pas- 
sage 50 As best shown in Figure 6, transverse passage 
52 includes a plurality of mating surfaces 54 which en- 
gage similarly shaped retaining surfaces or teeth 56 that 
project radially outwardly from inner end portion 38 of 
angular member 36. Meshing engagement between 
mating surfaces 54 on block 48 and teeth 56 on inner 
end portion 38 prevents rotational movement of angular 
member 36 about a longitudinal central axis 58 of inner 
end portion 38. It is understood that mating surfaces of 
various shapes may be formed in transverse passage 
52 to receive similarly shaped retaining surfaces formed 
on block 48. For example, the triangular teeth shown in 
Figure 6 may be replaced with rectangular ridges and 
mating channels or curved protrusions and mating 
grooves. 

[001 8] As best shown in Figure 7, force is transmitted 
between rod 22 and angular member 36 by set screw 
46 to hold rod 22 and angular member 36 against move- 
ment relative to block 48. Set screw 46 is tightened into 
threaded set screw passage 60 which is formed in block 
48 and communicates with rod passage 50. Set screw 
46 moves downwardly into engagement with rod 22, 
thereby forcing rod 22 downwardly against inner end 
portion 38 of angular member 36. Specifically, rod 22 is 
urged downwardly into a saddle-shaped groove 62 
which extends partially around the circumference of in- 
ner end portion 38. Groove 62 is formed to receive the 
curved outer surface 84 of rod 22 The force transmitted 



by rod 22 presses teeth 56 of inner end portion 38 into 
meshing engagement with mating surfaces 54 of the 
lower portion of transverse passage 52 (Fig. 6). Accord- 
ingly, engagement between the outer surface 84 of rod 

5 22 and groove 62 of inner end portion 38 retains inner 
end portion 38 against movement relative to block 48 
about central axis 58 and retains rod 22 against move- 
ment relative to block 48 along longitudinal axis 33. 
[0019] Inner end portion 38 of angular member 36 fur- 
to ther includes an annular lip 64 and a circumferential 
groove 66 formed, for example, by a swaging operation. 
Annular lip 64 is formed such that its outer diameter is 
larger than an inner diameter of transverse passage 52 
(Fig. 6). Accordingly, angular member 36 is retained 

15 within retainer assembly 34 even when rod 22 is re- 
moved or raised upwardly within rod passage 50. Addi- 
tionally, one end of transverse passage 52 includes a 
beveled edge 68 (Fig. 7) which permits partial recess of 
annular lip 64 within transverse passage 52. 

20 [0020] Referring now to Figures 2-4, block 48 has a 
pair of parallel, flat side surfaces 70, 72. Rod- passage 
50 extends between and is perpendicular to side surfac- 
es 70, 72. Block 48 also includes a pair of parallel side 
surfaces 76, 78 which extend perpendicular to side sur- 

25 faces 70, 72 (Fig. 3). Transverse passage 52 has a 
straight longitudinal central axis which extends between 
and is perpendicular to side surfaces 76, 78. 
[0021] Rod passage 50 is formed by a pair of circular 
openings 81 , 83 having centers which are offset along 

30 an axis 80 (Figs. 2. 4, and 7) of block 48. As a result, 
rod passage 50 has a generally oval cross-sectional 
configuration. In one embodiment of the present inven- 
tion, axis 80 is substantially centered between sides 70, 
72, but is closer to side 76 than side 78 of block 48. Cir- 

35 cular openings 81 , 83 which form rod passage 50 are 
sized such that rod 22 can move between the upper and 
lower portion of rod passage 50 when set screw 46 is 
backed out of set screw passage 60. Accordingly, block 
48 may be positioned along the length of rod 22. As best 

40 shown in Figure 7, upper circular opening 83 is larger 
than the diameter of rod 22 so that rod 22 can move 
freely within opening 83. Lower circular opening 81 of 
rod passage 50 has a diameter which is smaller than 
the diameter of rod 22. Thus, rod 22 and rod passage 

45 50 have an interference fit when rod 22 is urged into 
lower circular opening 81 by set screw 46. 
[0022] As best shown in Figure 6, transverse passage 
52, like rod passage 50, has a generally oval cross-sec- 
tion which is elongated in the direction of axis 80 of block 

so 48. The oval configuration of transverse passage 52 en- 
ables movement of inner end portion 38 of angular 
member 36 upwardly and downwardly along central axis 
80 when set screw 46 is backed out of set screw pas- 
sage 60. 

55 [0023] The orientation of angular member 36 relative 
to block 48 may.be adjusted by moving end portion 38 
upwardly within transverse passage 52 to space teeth 
56 from mating surfaces 54 so that inner end portion 38 
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5. A spinal column retainer 12 according to claim 1 
wherein the second passage 52 extends through 
the block 48 at a right angle relative to the first pas- 
sage 50. 

6. A spinal column retainer 12 according to claim 1 
wherein the first end portion 38 of the angular mem- 
ber 36 includes a groove 62 for receiving the rod 
22, the first passage 50 extending through a first 
side 70 and a second side 72 of the block 48, the 
second passage 52 extending through a third side 
76 and a fourth side 78 of the block 48. 

7. A spinal column retainer 12 according to claim 6 
wherein the first end portion 38 of the angular mem- 
ber 36 is substantially cylindrical, having a plurality 
ol retaining surfaces 56 projecting radially outward- 
ly relative to the central axis 58, the plurality of re- 
taining surfaces 56 being disposed on an outer sur- 
face of the first end portion 38 substantially opposite 
the groove 62, the second passage 52 of the block 
48 including a plurality of mating surfaces 54 for re- 
ceiving the plurality of retaining surfaces 56 when 
the rod 22 engages the angular member 36, thereby 
preventing rotational movement of the angular 
member 36 about the central axis 58. 

8. A spinal column retainer 1 2 according to claim 7 fur- 
ther comprising a first section 45 extending be- 
tween the first end portion 38 and the angular bend 
47 and a third section 49 extending between the an- 
gular bend 47 and the second end portion 42. 

9. A spinal column retainer 12 according to claim 8 
wherein the first section 45 extends from the first 
end portion 38 away from the third side 76 of the 
block 48 and the third section 49 extends from the 
second section 47 away from the first side 70 of the 
block 48 when the plurality of mating surfaces 54 
receive the plurality of retaining surfaces 56. 

10. A spinal column retainer according to claim 8 
wherein the first section 45 extends from the first 
end portion 38 away from the third side 76 of the 
block 48 and the third section 49 extends from the 
second section 47 away from the second side 72 of 
the block 48 when the plurality of mating surfaces 
54 receive the plurality of retaining surfaces 56. 

11. A spinal column retainer 12 according to claim 1 
wherein the first end portion 38 of the angular mem- 
ber 36 includes a plurality of outwardly projecting 
retaining surfaces 56, the second passage 52 of tho 
block 48 including a plurality of mating surfaces 54 
for receiving the plurality of retaining surfaces 56 
when the rod 22 engages the angular member 36, 
thereby preventing movement of the angular mem- 
ber 36 about the central axis 58 



12. A spinal column retainer 12 according to claim 1 
wherein the first end portion 38 of the angular mem- 
ber 36 is substantially cylindrical and includes an 
annular lip 64 at an end opposite the angular bend 

s 47 to retain the angular member 36 within the block 
48, the annular lip 64 having an outer diameter larg- 
er than an inner diameter of the second passage 52. 

13. A spinal column retainer 12 according to claim 12 
10 wherein the second passage 52 includes a beveled 

edge 68, the annular lip 64 being at least partially 
recessed in the second passage 52 by the beveled 
edge 68. 

is 14. A spinal column retainer 12 according to claim 1 
wherein the second end portion 42 includes an 
opening 86 for receiving a portion 92 of the fastener 
18. 

20 15. A spinal column retainer 12 according to claim 14 
wherein the opening 86 is a bore. 

16. A spinal column retainer 12 according to claim 14 
wherein the opening 86 is a slot. 

25 

17. A spinal column retainer 12 according to claim 1 fur- 
ther comprising a third passage 60 which extends 
into the block 48 in communication with the first pas- 
sage 50, and an engagement member 46 which is 

30 received by the third passage 60 and engages the 
rod 22 to cause the rod 22 to engage the angular 
member 36. 

18. A spinal column retainer 12 according to claim 17 
35 wherein the third passage 60 is threaded and the 

engagement member 46 is a set screw. 

19. A spinal column retainer 12 for implantation into a 
patient to retain portions of a spinal column 10 in a 

40 desired spatial relationship relative to one another, 
comprising: 

a rod 22; 

a fastener 18 having a first threaded portion 20 
45 tor screwing into a portion of the. spinal column 

10 and a second portion 92; 
a block 48 including a first passage 50 for re- 
ceiving the rod 22 and a second passage 52 in 
communication with the first passage 50; and 
so an angular member 36 including a first end por- 

tion 38 extending into the second passage 52 
and having a central axis 58, a second end por- 
tion 42 for connecting to tho second portion 92 
of the fastener 18, the fastener 18 being se- 
55 cured to the second end portion 42, and a con- 

necting portion 44 having a first section 45 ex- 
tending from the first end • tion 38 away from 
the block 48 along the central axis 58, a second 
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distance from central axis 58 and a distance from axis 
33 of rod 22. 

[0030] Referring now to Figure 2, a clamp assembly 
40 is formed by a threaded outer end portion 92 of fas- 
tener 18, an internally threaded nut 94, a hexagonal 
shoulder 96 formed on fastener 18, and a hexagonal 
outer end portion 98. By simultaneously engaging hex- 
agonal outer end portion 98 and nut 94 with wrenches, 
nut 94 may be firmly tightened onto threaded portion 92 
of fastener 1 8 without transmitting force to threaded por- 
tion 20 of fastener 18. When nut 94 is tightened, it en- 
gages the upper end surface 100 of outer end portion 
42, and shoulder 96 engages the lower end surface 102 
of outer end portion 42. Consequently, outer end portion 
42 is held fixed relative to fastener 18 by clamp assem- 
bly 40. 

[0031] Figure 5 shows an alternate embodiment of 
outer end portion 42 of angular member 36 (designated 
42 ). Outer end portion 42 includes a slot 86 instead of 
bore 86. Slot 86 is, in this embodiment, elongated in a 
direction substantially perpendicular to central axis 58 
of inner end portion 38 and has a central axis 88 which 
is substantially perpendicular to axis 58. Outer end por- 
tion 42 otherwise cooperates with fastener 18 in the 
manner described above. As should be apparent from 
the foregoing, the elongated configuration of slot 86 per- 
mits adjustment of the distance between fastener 18 
and axis 58. 

[0032] Connecting portion 44 of angular member 36 
extends between inner end portion 38 and outer end 
portion 42. Connecting portion includes a first section 
45 which extends from inner end portion 38, a second 
section 47 which extends from first section 45, and a 
third section 49 which extends between second section 
47 and outer end portion 42. In one embodiment, con- 
necting portion 44 is tubular or bar-shaped and first, sec- 
ond, and third portions 45, 47, 49 and substantially pla- 
nar. First section 45 extends away from block 48 and is 
centered on axis 58 (Fig. 3). Second section 47 forms 
an angular bend or elbow away from axis 58 In the em- 
bodiment illustrated, the angular bend of second section 
47 is 90°. Alternatively, the angular bend could provide 
a different angle relative to axis 53, such as a 45° angle. 
Third section 49 extends along an axis 51 at the angle 
relative to axis 58 established by second section 47, and 
connects to outer end portion 42. It should be under- 
stood that outer end portion 42 need not be planar rel- 
ative to connecting portion 44, but rather may extend at 
an angle relative to a plane intersecting first, second, 
and third sections 45, 47, 49 of connecting portion 44. 
[0033] The direction of the angular bend of second 
section 47 determines whether angular member 36 is a 
"right" or "left" configuration angular member. As shown 
in Figure 1, the angular bend provided by connecting 
portion 44 permits attachment of connector assembly 
30 to a vertebra having a portion 16 which would other- 
wise interfere with a laterally extending transverse 
member 32 of a connector assembly 30 (the lower con- 



nector assembly). Additionally, where multiple spinal 
column retainers 12 are used on a single spinal column 
10, interference between adjacent connector assem- 
blies 30 may be avoided by the offset location of fastener 
5 18 provided by the angular bend of connecting portion 
44. 

[0034] While this invention has been described as 
having exemplary embodiments, this application is in- 
tended to cover any variations, uses, or adaptions using 

10 its general principles. Further, this application is intend- 
ed to cover such departures from the present disclosure 
as come within the known or customary practice within 
the art to which it pertains. The spirit and scope of the 
invention are to be limited only by the terms of the ap- 

is pended claims. 



Claims 

20 1. A spinal column retainer 12 for implantation into a 
patient to retain portions of a spinal column 10 in a 
desired spatial relationship relative to one another, 
comprising: 

25 a rod 22; 

a fastener 1 8 having a first threaded portion 20 
for screwing into a portion of the spinal column 
10; 

a block 48 including a first passage 50 for re- 
30 ceiving the rod 22 and a second passage 52 in 

communication with the first passage 50; and 
an angular member 36 including a first end por- 
tion 38 extending into the second passage 52 
and having a central axis 58, a second end por- 
3$ tion 42 for connecting to the fastener 18, and 

an angular bend 47 between the first end por- 
tion 38 and the second end portion 42, the an- 
gular bend spacing the second end portion from 
the block 48 and the central axis 58; 
40 the rod 22 being secured to the block 48 

and engaging the angular member 36 to pre- 
vent movement of the angular member 36 rel- 
ative to the block 48. 

45 2. A spinal column retainer 12 according to claim 1 
wherein the angular bend is a right angle. 

3. A spinal column retainer 12 according to claim 1 fur- 
ther comprising a first section 45 extending be- 

50 tween the first end portion 38 and the angular bend 
47 and a third sectbn 49 extending between the an- 
gular bend 47 and the second end portion 42. 

4. A spinal column retainer 1 2 according to claim 3 
55 wherein the third section 49 has a central axis 51 

which is substantially parallel to a longitudinal axis 
33 of the rod 22. 
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section 47 extending from the first section 45 
forming an angular bend away from the central 
axis 58, and a third section 49 extending be- 
tween the second section 47 and the second 
end portion 42 at an angle relative to the central 5 
axis 58; 

the rod 22 being secured to the block 48 
and engaging the angular member 36 to pre- 
vent movement of the angular member 36 rel- 
ative to the block 48. 10 

20. A spinal column retainer 12 for implantation into a 
patient to retain portions of a spinal column 10 in a 
desired spatial relationship relative to one another, 
comprising: 15 

a rod 22; 

a fastener 18 having a first threaded portion 20 
for screwing into a portion of the spinal column 
10 and a second portion 92; 20 
a block 48 including a first passage 50 for re- 
ceiving the rod 22, a second passage 60, and 
a third passage 52, the second passage 60 and 
third passage 52 being in communication with 
the first passage 50; 25 
an angular member 36 including a first end por- 
tion 38 extending into the third passage 52 and 
having a central axis 58, a second end portion 
42 having an opening 86 for receiving the sec- 
ond portion 92 of the fastener 18. the fastener 30 
18 being secured to the second end portion 42. 
and a connecting portion 44 having a first sec- 
tion 45 extending from the first end portion 38 
away from the block 48 along the central axis 
58, a second section 47 extending from the first 35 
section 45 forming an angular bend away from 
the central axis 58, and a third section 49 ex- 
tending between the second section 47 and the 
second end portion 42 at an angle relative to 
the central axis 58; and 40 

an engagement member 46 for extending 
into the second passage 60 to engage the rod 
22. thereby preventing movement of the rod 22 
relative to the block 48 and causing the rod 22 
to engage the angular member 36 to prevent *s 
movement of the angular member 36 relative 
to the block 48. 
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